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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a solid state image 
sensing device which is free from kTC noises, restrains black 
smears and a dark current, and is improved in numerical 
aperture so as to solve a shortage of a light receiving area. 
SOLUTION: A photodiode PD is formed in the forming 
region of a first semiconductor region 1 5 to serve as a light 
receiving part, signal charge generated by receiving light is 
stored in a semiconductor layer 14 in the region. A pixel 
selecting transistor Trl is composed of the semiconductor 
layers 12 and 14, a pixel selecting gate electrode 13a, a first 
semiconductor region 15, a second semiconductor region 16, a 
third semiconductor region 17, and the like. The threshold 
value of a junction transistor JT1 composed of a 
semiconductor substrate 10, the semiconductor layer 14, the 
second semiconductor region 1 6, and the like is modulated by 
the signal charge stored in the semiconductor layer 14 in the 
light receiving part. When the pixel selecting transistor Trl is 
turned ON, a voltage modulated in accordance with the signal 
charge is outputted. 
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&<t> X t. 'Jt->H^y^XJTr 2 ©y- hfjSR GlcEPIiO$n5iE* R S T 
tt, ifffiE (H) „ cfSff (M) , (L) CD 3 ffi £ Ifc 9, SF7>i/7^J)f 

fiE $ (CH, , CH 2 ) IcttH, M , Lf^tlf >">ti*'ifi?jn5 0 
&tc. P + + 1 7 (CftSt? 5 ±HSE*§! 2 2 *3 J: N + 1 8 tc 

JS^T5±^SB*I2 3Ktt»'*ftf f tiV d d K«ttSttfcJ£ffl»RfcJ:tfV d d # En to 2? 
tl 5 o 50 
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[ 0 0 3 4 ] 

ME<t> X tmS.<l> R S TA^fffMCtS, 7 * h *f-f #- K*« P V <D X t > is * >V li 

s £ * o » yt % g ft t t a sit ? n fl <t ia ft ft w ® <* n 5 , 

y^ + yi/tcffl^t, ^ n w ± k £ $ £ n £ fi *t m ft a u -t: -y hm v^wx*! r 2 © 

[ 0 0 3 5 ] 

7 * h ?J * - h'ffiWft<DP + ®*mftffi®i 6li^T^>t;l/Bl!:^t)3!) > B 
Il«fflh7y-;xn r , oy-hiE^fitELttSt^ 02 (A) tC ;S t <fc 5 

:®i:t, 7 * h ^v*- k^he p Dias^Twrnz tifcm^mftic & o , 

X * J T , OHItfXISn, ■Hfifflh5> , ;x*Tr , ©y-httESMfimE 
[ 0 0 3 6 ] 

8; , yty hfflh?y^X>Tr, oy- HE5:SIff H tt5 c J; ?) , 7* 

& o 

±IS©7*h^'f^-K^i^PD(c*;^Tffl^a^/)^8l$n/ci:^»m^mffi:, U-tr 20 
[ 0 0 3 7 ] 

s iS«E£m*nT££UHzyhfflh7y^X*#ONi:&>K <gttE£En*qf3£Biil>i 

[ 0 0 3 8 ] 

H3tt**«»ttKff*CM0S*y^O2B*»O«SffiiaKia'l»**. 

v v m \* =? y v i r z is v v y v 7,$ } t , *>6«-ssh, anigo 

£ T r 3 . 'Jt^Sh^^-^JTr, feitfg^h^y^X^ J T 2 
tU ±te<0^n+lSi<Dy-htt1iG n + I hfflh5>^X*T r 4 

[ 0 0 3 9 ] 

tt*jft , r*'fsyy**-h?fc*. 40 

B-3K*»8Sn*goy-HgG„ © W JP * E 0 n , J n + 1 Sg©y- FtlG 
n + , <D9l*PHE0n+l, ilE ! ©HiAiEo u t 1 SHaTlCjtttT^LT^ 
5 o 

$f> SJffifflt UT0 n t <)> n + 1 ^Er^tl^tltpHlEMiiTSo cott, £rtg|5©7* 

t % muz nrcin^mffiK & r>%mz ntctaiimE o u t i # ft & n s . 

B$ T , *» 6 ^ « T 2 S: T* <D B$ H A T , ©«fM^»*, »««nfefi#«fif»cj:0a 50 
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i^tlfttU^fEo u t 1 ft £ ft & . 
[ 0 0 4 0 ] 

^ S"J T 4 fcfcl/>T, M+lS't'iEMtL H*aHRfl!h7>5>X**0F. Fit5 

o 

BSgijT 3 frP>l$giJT 4 $ T' C ^ i T 2 <D W M K > fll # « « ft* £ T $ tb <* ft fc « 
ffif ©Ui^lEo u t 1 ftMf £> ft £ „ 

±fBO<t^fC?|P > n/cm^mEou t 1 lc O 1^ T , B$ US A T , Cttom^t^PIAT 
[ 0 0 4 1 ] 

PSoa«fcrai;PS!0*ii't«ttiB«t«*tlfc«EW*»jtt«»TK**Nl!*»fl:« 

*»c»fisftfcM«firtt, 02 (a) * ojkjbp n p h^y^x* h y-yx * 

JT, ) ©SBI5;^1L > B*aS?fflh7>^X*Tr, ft<ON(C&Sfcttffitfflitn 

Hifijl&fflhvy^x^tDV-x- Fl/^>'Ii?!SPSif5Li:T\ £ ft ft 20 
ckO, SftgBftoa y * * h ^8E4 0 , mmttffit momm&tfii: fc 5 a > * * h *> 
«{fitB^©^#<*BH^^PST-S5/i:46, V d d * "T 5 N O ¥ « Wffi ® t It 

a2jp-e$m«ft» l o c o s m?ttMmmm% e\c zzm^KMa^mtzz t^? s 

[ 0 0 4 2 ] 

2lSO«SPNP F7y->"X^ (S&h7^^X? J T, ) £ P N P h 5 V 5> X 
> (8&h7^f7jJT b , JT t ) ^BSOtttflltU, + * /I/* 

ItSNf t*;HMOS h7>^X^tS5, ')t7 h/Bh7>^^*T r 2 £ & i 
BJ g <D « <fi ff It 1 15. 

c <d 5 % ^ mmp n p h^y^x* (s^h^^^x^j t, ) m^^wtssiw 

«*#»>i&tr*liSi:*9, ft * © it P N PHUB^WItlloy-^Wfflottiij^firilli:* 

§ o 

h7>-^X$oy- h«<ii:a^Ji^ffl YyVV7>9<r>V- hm®<DMJ5lcm%T 2> C t 40 

tfvimt%z>o bp*>. wm&mm h 5 y ->* x * t r , <o ? - h « $ « ia a ± £ fj k E ■ 
snti^ii©ut'y Mh7>">'x^©y-ngi8^?nTi3t), & fli tc s b s 

) tfmQ.mmt% t> » raBt k u ^ h ? ft 5 © * <* c i ft* t- § 5 o 

S ?> lc ^ 'J -fey hffl hv^^X^coy- httfigfOEPiP^EtC'J-tr-y h /I/ X * A ft * 11 

V «J flj <D £ tf> © A 'J 7 i: L T & ® 66 f £ . 
[ 0 0 4 3 ] 

Styitli, I^IWffl h7>->'X^ t'J-b'y hffl h7>->'X?Ogp 
SHXfttt* flSfSJPNP h 7 > ^ X ? (g^h^y^X^) ?a'ffiBK&£j& LT fc D , P 50 
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±T©H^fa«MOS^3i^fiJfflL/'c7-<-;l/K7'U-hFP*^fflt, MM ft 

1PNP h7>^7^ (8^h7y;xj J T, . JT b . JT C ) tc * * b & B 

— F F PTOSIf ^iLlil^llSit, «iPNP|-7^'^? (®£h7y^X*J 

T b . JT C ) K J:**ffi»S*<Jb*fci6S3ttffl5lcttaEA-e'f , BS*»fc UTHW* 
ft & i^o 
[ 0 0 4 4 ] 

T -5 , » K E B * *i T ^ * IB JR «r U -b h-T * «^ tt , KfiP N P h^yJ'X* ( 
8£h7>^X*j T , ) ^mffi»Hi:*t), TO «f K u -b y h*n*©*l»v^T^*9l 

ifi i: * r> T fe »K COJ:3l<:|R&'r«BftK:&^TRX8ftflJ h 9 V V 7 * T r , ®y 

l. 

[ 0 0 4 5 ] 

at, *-y?ffi®*fflntz®mm (*0*) % EZB&Lrzm, 05 (b) k^-t^s 

«9*-'tf NS©**tt3p«»D P 1 t LT> U 1 5 0 k e V <D ffi A x * ;l/ ^ - <fc 
8 x 1 0 1 1 / cm 2 (OK-Xl-e^*yaAl, F7y^X*<DB8ffi£l!3&-t-5i: 

[ 0 0 4 6 ] 

, 05 (C) K ^ 1" <fc IC ^ #J * fcf C V D (Chemi cal Vapor Dep 
os i t i on) ii K £ 9 # y U n y £ i£ ifi £ s 7*h'Jy^57^-IilCj:!)f 

•^^^^'SrifOx-yf-yyjaacj; t> # y v' l> 3 ;/ £ # - ;/ jljn I L > H HI >H JR ffl 
■>'X?(0y-HSl 3at, H'yhlh^y^'XJO^-Hil 3 b £ $ T 5 0 
[ 0 0 4 7 ] 

•tyym&zrfiat zumm (*Hao % zzmtftLKm, 06 (a) K*f«k5 

K , 0IJ^(fN§yo#mtt^*6^DP2i:LT, 2 2 0 k e V<DaAx^;|/^-fe«t: 

XS 2 . 5X1 0' '/cm* O F-Xlf^^ VftAU y-hti (1 3a. 1 3b 
) ©T»*^< 1 2 K *5 v> T , 7*h^-f*-HfflK:NS!3p«»»«*H» 

[ 0 0 4 8 ] 

06 (b) t^-ri^K, 7 * f $4 *- KiBtt&^tfBiRattffl f ^ > fx*® 

#mi4^^^lDP3i:LT, t>7l§*20keV(!)aAl^**-J3iy6. 5X10 1 
2 /cm 2 OK-XIf-f^yaAl, Ni*#(*I 1 4 (OmmSHftlC P 

1 1 54f«t5 t 

[ 0 0 4 9 ] 

& , 06 (C) K 3* T «fc 3 » 7*F^*-FnB®0-g|$£XyyF#lcP,flp-r.5U 
•>'XHPR 2 5:7* MJ V ^7 7 ^ -Igt i t) IgfiU L> AJpUfPSJO^ffitt^jUe^D 
P4HT, *!>«*'! 4 0 k e VOttAx*;^-jsitf 1. 8X10' 2 /cm 2 
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*m&m 1 4 (ommttftic p + m*®wm® (m 2 <o*m#m®) 1 6*j&$ts 0 

* (8& h 7 y*J7. * j t , ) A'iis^ns. 

[ 0 0 5 0 ] 

& K , 07 (A) K * f <fc 3 K , a^jg^fflh7^i/*X^cO-^©y-X- K U -f > fH * 
£ BfJ □ T S U S> X MP R 3*7* h 'Jyy^-f-IgKiOJgiSl,, #J *lf P S 
tft^JiaDPStLT^ ^'Ji^S 0 k e VOSAx^^^-* itf 1 . 2X10 1 3 
/cm 2 (OH-XlT-f^vaXL, NS¥Sltt«l 4<Dg«g|$#K, B fit 31 & ffl h 7 

y^x*<oy-x • K H' >«* i: ft * p + + £¥*f*fll8 (£ 3 4>¥«ttfl(tt) 17* 10 

Jfcdtf -5. 

:ntJ:D, P + + S¥«*«SHIil 7 fc, P3i¥${*fil« 1 5*5<fctfP + g^i^ii 
1 65 V - X • F yffiigtt Z>mmmtRm<D P M 0 S h^yVXZT r , tfffi&Z 

ns. s e> p + + s^sftiis 1 7 1 ps^iftsisi ocraicjuf p np 
(»£ h 5 yvz* j t , ) ^ii^ni. 

[ 0 0 5 1 3 

& £ , 07 (B) \C7fit & o IC . 'Jt7 H^^^X^O-JCV-^ • KIx-YVrSH? 
*MPT"6P5>XMIPR 4*7* h 'J V ^7 7 ^ -Ilia 5 L> 0>J ;U£ N S © # 
«tt^tt«JD P 6*^^>aAL, N 1 4 OgJBffiftlC N + 

% 4 <D¥W#m®) \ 8 ZB&t Zo 20 
cniCiU, N + 3! ¥ « SI « 1 8j3i0NS*|«:|l 4*V-X • K U -f y ffi W £ 
•f3ffl«>i£#^-V*/l/gr<DD-t>y hffltDNMOS h 7 ^ ^ X 2 T r 2 # $ fiE £ tl 3 . 
[ 0 0 5 2 ] 

* k , 0 7(c) tc ^ -r <fc ? tc , * (f c v d m \c j; k> ± m k m it •> y 3 y * *t a £ # , 

08 (A) iCTKfidK, P + + S¥Sif*Ml 7 N + 1 8 

icmt % 3 y z ? h >i (cti, ct2) ^^nfn^pi/, 08 (b) ic^r^o 

-XK, 08 (C) tC 7* T <fc 5 K , ^ h^7y 2 0(;glt5±lffil2 2 3^ 30 

f t hZf? 7 2 I iC&ffi? 5±m®im2 3 *%tl?timi£L. 02 (A) tc jj* T « « O C 

MO S-fe>-9-i:-r5c:i:jb^T*tSo 

[ 0 0 5 3 ] 

± IB © £ ? lc , *HSS^^fc^5CMOS-tr>-9-(D|!iji73atct3V>r, 07 (B) IC/T^f 

N + S ^ g ft SB U ( g 4 O * # ft m « ) 1 80*«Ilt(Hll, CM0S7D-b7.*a 
BP $ , If ©CMO S7tDyynt7lC 5 7X^*i6l)PtSi: tT, *II(g|OCM 

o s -tr y y ic fx m ft # m ffi ¥ (ffigsts) o c t iiftiie»*»& 

[ 0 0 5 4 ] 

#2lfl8Jfcl§lc&£CMO S -fe > -9" K l,> T , m^^tUOfcJ6©mijn*^^^|fijtCgS£-rSr/'c 

5^®j^V{fi^^c0P4])S^->y^^KT^lcfc^S^^^O©JffiP^^^LV^I/^7B3Jl • 

* 8? & 5J 86 T' & 5 , |e] tflf -f' yjb-)lX- hllS^fflnmznmX' 2 s ilS&fi, SW^JSO 
CMO S-tr>-9"OHil^5ifigfC^So 

[ 0 0 5 5 ] 50 
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(nmw i ) 

±IB<Di|ji^Stcj;DSI)iUrcCMOS-by9-^o^T, <i#«ffi<DS!*tt} Lfc «k tf U -b 
•y Mb £ ft o *: 0 

*s**h 9 E9 (a) tsit; (b) ^n^nw^tBg^tcfcMts w^mffi ( 

V) Zftm (T) icWLt/n'yUftiffcS, 

09 (A) fcjR-rWttKfc^T* BfRBAT, K }3 V> T\ Wmt tlfcimmMiC & 0 %m 
?tlftffl^]iff (V, BJUBATa Kfc^T, * « S ft fc M £± K 8f m 

Jn/itf ©W^iE (V 2 ) tf, D-tr>y h K J: * « 9*ffif© «f Hi * ^ T , 10 

tu^m£E (v 0 ) *^ -en€nt# p> nfco c©ttj*»mse>M (v, -v 2 ) ^?> > 
w is k * ^ t m * w k js u t a p * n fc *e * » * C # T * fc . 

S fc „ 0 9 ( B ) £ * 1- Bg ft K is l/« X , ^fSAT, ft tt 5 S ffl S ft {g « ffi <fc D 
tilJ ft t * ©HJ^tff (V 2 ) £ L <^ fit i: & o T t# £ ft fc: „ BP ^ , BgBHCfc^T 

ttg®a#*<3IStWK-tf a T-fc 5 C. i:tf*2ftfc. 
[ 0 0 5 6 ] 
(«0>J 2 ) 

untLx ±m<D®my5&K£b mm l tz cmo s*>v* 2 mwffit, ^n^ntcov^ 

T';t7ht(ISKfe^5a^tEOl (V 0 u , =V, - V 2 )Oftfflte#tt£tH 20 

*s m * 0 1 o ( a ) *> <t tf ( b ) ic ^ r „ £^£©CMOs-t?>-9-!sm;:fc^T i £>, 20 

[ 0 0 5 7 ] 

01 1 S*SlfilclSCM0StyU-©liEit$5, 

>m®.<0 3 > * 5 b $1* V d 4 T'&% < & m (GND) Lt^SaA'IS^tt^ 

♦ 

30 

BP 5 , PMOS h7y^X*%S81S?-£fci6K&g&g1gtt{ftV s u b * f"J ffl U T\ P 

Ifj3y*«fti«i o*^«iPNP b^yvxz & h 7 >->*x * j t, ) * 

ilT. ■IIRfflh7yi'^? (PM0Sh7>-yX?) Tr, ^st. % I MfaJ&mt 
[ 0 0 5 8 ] 

*SIfI(Cf ?CMOSt>ttt, $ f , PMOS h5>^7*T*«IfI5{fflh5 

, v„ „ , ©Dcu^;i/A^iii<^f)jaf r Tv 0 „ , -v d rt wtcmjjfanmtfmtiz 

>5>X*JT, ) (C, J: O^t^tS^iffitii t Rj&Tig S c i: £ StU* L T ^ 3 . 40 
S tc , B^^«?fflh-7^> ? X^©M*ait>'Wl/XcDaE^0V^e,'>L±tf§i:, B 85 

[ 0 0 5 9 ] 

01 2fi, ^2^Sfi^fi|lc^5CMOS-tr>'-9-tct3^TiBsgjS«fflh7>->*X^i:LTffi 
lltl^PMOS h 7 > ->* X £ <D I - V#tt«:SiJ^L/'c i t>(0T-S5. 
3S'f^(DiB«1i?SOM*mb^fFttPM0 S<0y - h / W 7 X # 0 VT'SO, ffl ft © D C lx 
"WUtfl. 5 V PMOSh7y^X^«^^SSHST-ii()^l,T^5 0 C©B?Mi 50 
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, PMOS h7>">^^illC^^'yf Htif, d V d / d V s « « l£ 1 T? 5 „ 
[ 0 0 6 0 ] 

CCT*. ^*fflb^f©y-h/W7X^rOVA^e)3 0 0mVlC^||:?-a-5fc x Bif} D C U 

^;i/*M . 5vcdj§£, isasi«c^tf -r 5o cfliatB, g^anc mm 2 ft 3 

MftWL'P LX P MO-S h5>'^X*'\©A? l jmEV s ffTi^oftl^, y - h - V - X 
HOWE V g s tfT&Ztclt). -£t»*aiTl>**ttTT?tt, KU-OWEV d ( 
V 0 „ , ) (UD^f <Ttf5iitlcS5. coasti, mmmtttthJyVXiKDV 

fiKMt&lBM I £^rJ§££fc^T©aM#6ft3®1£T-&£ 0 

[ 0 0 6 1 ] 10 

0 1 Z(D£o K , t*;l/©F ET«tSfn6B$fC:fcV>T 1 t>Kl/'i'yraE (V 0 u , ) 
tWLTV-X • K U > IS * « (I 0 u , ) # - 5£ t « ft 5> 1\ MftiB«K*^Td 
V d /dV s ttlfr£>»pg*©S5B£&!5, *E*J» , 6»1^6«IIB*©IBHTh9> 

0 1 3 & ^ % 2ni&teM\Cl&% C M 0 S *>yicl3^T V > tiifimtiLZ V -t v h 
h/WTXfcftLTT'a-y H/ciTfet)^ *ft Ifi Ji P M O S h^y^X^cDKH'^tHTj 
a(4 (V 0 u , ) T'feD, IMtt!)«9 hy-h/W7X ( D -b -y hfflh^^^XJiD 

y- h*ffi9iio«E) **t. a a *i s 8 « i> ft i$ (y-MEo. ov) ©#14**1, 
, b » n a « g a ft p$ (y-hmEo. 3v) gsatagt ts c £ -era* 

[ 0 0 6 2 ] 

m w x © s * tc j: 0 v ®) ft $ tc & fi tc is u r is v << y * - k c & t- * 5 „ 

COt-KttHJRjifcy- h©/S-<7Xffifcy- hgK,};oTy^y#;fc:&Sft3fci6ffl 
[ 0 0 6 3 ] 

£l£Jfi»BlBi:ra«IC, * H *Jg !i K-«S 4 C M O S -b > ^ K 43 V> T » mffi&ttl©fc:«>©« 

m*mzj]fa\cm?%irz%mffifotiiJi&&, u-tr-y ms ft k # 5 k t c/^xo^itfi 30 

* h tf& % z. tic & SfMn^fotomMZ t . S"J Kyn-bx^Sffl-fS^^tcfctt 
C MO S -by-y-O^S^oJ^tc^So 

ft* W HI * * . 

[ 0 0 6 4 ] 40 

ffi£*73ffitc^54 h^y^x^isocMOStytii, \ m%*¥ <o 7 y 7 * m&? % V 

=7 y i? X* <D$Ltf 4 m ( « )Jit if 1l © * ) T'$t)> 5 m -b /MC :fc ^ T lllj P 3* (i 2 0 % S fi 
T* & 0 , WM/ ^ X» kTC^X CJtyh/^X) „ MSB** if(D->an/^ 

$ fc, is)i;<^*73)*tc^5Mosy-MiHi^pS(DCMos-by^tt, nitw? 

>7£Mr3h5y^X£©£S(au<@(BifiJfi|ia©#0 0 > S/nn-fc/Ucfc^THI 
P$li30%igT'feO, Jftgtf, I^Oya'yfy^X, @ £ * - y / <i X% if © / 

$ £ , lR)l:<^3l5?3afC^5^SPNPh-7>^X^S<DCMOS-lry-9-fi, 1 H iH fp- © 
7y7*m&t%YyyVXZ<D&ffzm(nWimW><Oh-)T'1b*>, 5 /i m -b ;MC V> T 50 
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CtUCWUT, $^W©2O©HHS)gfi|(Cl5CM0 S -fe > li , I Il*07y/%i 
fig-T 5 h v > >*X * 2 <@ (m^SEJili) T*&>), 5 (i m -te ;WC 43 V> T Bfj □ 2£ £ 6 

[ 0 0 6 5 ] 

tt^^mm«t*}5ft-rj6{SPNPh7^^x^ (8&h7^-;x^ * § $ m rate *t 

tStfiflitLt^fflL^ HfftiiiiRy-h^'J-tr-y h y- b <0 {k* i: L fc & 
i, *V>ISJP¥**3!'?llB-e**. 

[ 0 0 6 6 ] 

0»J*«\ HMJgftltc tt c m o s -t yv\c a l xmw lt tf, CMOty^wn 

<D@{*JH£g@lCigffl f 5 C t *> BJ fig T* S 0 

[ 0 0 6 7 ] 

[ 5g BJ! <D #J H ] 

o 

[ 0 ffi cp fB # ft 18 b^] 

[0 1 ] I I Itm 1 USti^ffifC^SCMO StyD-O¥I0t'$5 o 

[02] 02 (A) «0 1 ffOA-A' tC 5 »r E 0 T* & 9 > 02 (B) « 0 2 (A) 

© K ffi 0 k Mit t %> # t y y -v ;i/ 0 r- * 5 0 . 

[03]03{i^l||SfiJg^fi:^5CMOS-b>'-9-<D2B^^<D^ffi|H]K0T-355o 30 

[04] i4fi$ 1 Hif iiciscMO s * y +hc & # mi ^ « # © l! # ft u *> £ t>* 

[05] 05 (a) ~ (o &m i nm&mK&z cmo s -ty v ommjsmvmmxm 
*^-r»fffl0'e*5o 

[06] 06 (A) ~ (C) «05<D*at©I*I£j*f»rffi0T-£a. 
[07] 07 (A) ~ (C) «06©iB!tOIg«r^-r»rH0T-fe5o 
[08] 08 (A) ~ (C) lii7OMtOII^St»I0t$5, 
[09] 09 (A) *5 £ t>* (B) {iHfigWIl Ul&5CMOS*ytMC:te^TWB$i:BfB=!Mi: 
fc 5 tij 7j « E (V) $ R H (T) C^lt7n7 Hft0T-feS, 

[01 0 ] 01 0 ( A ) *5 «fc tf ( B ) « H M &\ 2 1C & 5 C M O S -fe > it 'J -tr -y 1- m & 1C fc 40 
tt5ai7^ttEOMO^««5c#14^^-r0T-feSo 

[01 i] 01 \ izm 2nmBMic&z c mo s ■tyynmffimv&Zo 

[01 2] 01 2 it, m2mfcfcMlC&ZCMOS-kyyiCt3^TW%M1RRlbyyy~X 
^i: LT«fflLt^5 PMO S h^yi/'X^O I - V^tt^i^L/ife©T'£5„ 

[01 3] 01 3ti, m 2 nMBmic%z cmo s ^yy-Kia^x k u ^ y tbtiniiL* v 

[ft*f ©IttiE] 

1 O-pSflf^SI^ 1 1 -y- H6«JH. 1 2 ■■•NS1 ! 5ftl 1 1 3 a -BXaHRffl 
h7y^X?oy-Hi, 1 3 b-'J-b-y hffl h 7y^X*oy - US, l 4-NI 

i 5 - p §n*®&mw cm i » 1 6 - p + s^®<*®« cm 50 
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